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1. Introduction 
Western Australian Rangeland Monitoring System (WARMS) sites are designed to provide defined 
areas for repeated photography and collection of vegetation composition, shrub/tree cover and 
landscape function (soil surface assessment) data. 
This manual defines the procedures for the installation and monitoring of WARMS sites in the 
grasslands of northern Western Australia.  It also provides a documented reference of site 
stratification at regional scale, and site allocation at station (property) scale.  Different procedures 
apply for sites in the shrublands of the southern pastoral zone. 
As at May 2006, almost all sites had been installed.  WARMS is designed to be interpreted at the 
vegetation type or regional scale, rather than lease (station) scale.  Information gathered is typically 
used to inform government and the general community, rather than to provide tactical management 
advice for individual land managers.  Figure 1 shows the area of interest and location of sites within 
Land Conservation Districts (LCDs). 
1.1 Changes in this manual 
Since publication of the previous edition (Strutt et al. 1995) the following changes have occurred: 
 Limits were introduced for the maximum number of sites per vegetation type per station in the 
stratification phase (see section 2.1, Desktop site allocation). 
 Instructions are provided for replacement of sites if necessary. 
 Minor changes to the equipment needed for site installation or re-assessment. 
 Optionally, a digital camera can be used for photographing the site (replacing use of print 
film).
 Instructions for dealing with recently burnt sites have been included.
 A revised matrix has been provided for range condition assessment (Table A3.4). 
 The Landscape Function Analysis technique has been added for soil surface assessment. 
 The appendix on site stratification, allocation and installation has been updated.  Tables for 
grassland sites south of the Kimberley have been included. 
 Minor changes to the recording sheets (see Appendix 4) 
 The ‘position statement on rangeland monitoring’ and the list of WARMS codes have been 
removed.
1.2 Related documents 
This field manual should be read in conjunction with: 
 Work Instructions – Re-assessing a WARMS grasslands site by Bob McCartney, Department 
of Agriculture and Food, Western Australia (draft) 
 The Landscape Function Analysis (LFA) technique - Manual for soil condition assessment of 
tropical grasslands (1995) by David Tongway and Norman Hindley, CSIRO Division of Wildlife 
and Ecology, Canberra 
 WARMS System Manual, Version 2.6.4 (October 2005) by Philip Thomas and Simon Woodman 
 WARMS codes and their meanings (February 2005) by Philip Thomas.  This list is periodically 
produced in hardcopy but is subject to change at any time.  The WARMS database contains 
the latest version. 
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Figure 1:  WARMS grassland sites in northern Western Australia
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2. Procedures for WARMS site selection 
Site selection was carried out in two stages.  First, the number of sites in each district and pastoral 
station and their proposed locations were determined.  The final location of sites was decided in the 
field, after discussion with the lessee or manager. 
At the time of stratification (1992-93) the Kimberley was in a different Department of Agriculture 
administrative region from the grasslands of the Pilbara and the southern rangelands.  Therefore, 
separate stratification and selection processes were used, although the general process was 
consistent between regions. 
2.1 Desktop site allocation 
The following sequence is recommended. 
1. Divide each district into blocks of properties (stations) which can be monitored on a three-
yearly cycle.  Maintain a district perspective when allocating sites to individual stations to 
cover the range of vegetation groups (Appendix 1, Table A1.1 and Appendix 2, Table A2.1). 
2. Using the preliminary district stratification (Appendices 1 and 2) plan possible site distribution 
for each station, using resource survey information (where available), aerial photographs and 
location of any existing sites.  Select more sites than required in case some potential sites are 
found to be unsuitable in the field. 
3. Use existing monitoring sites where the lessee agrees and the sites meet these guidelines. 
4. As far as possible, distribute sites evenly over the station within each vegetation group, but 
give priority to locating sites within the largest grazed area of the particular group. 
5. Within the area of each selected vegetation group on the station, assign sites according to the 
proportions of the major land units.  Where insufficient sites are allocated within one station to 
encompass major variations in land units, allocate sites within adjoining stations.
6. Aim to locate sites within paddocks or areas of the vegetation group greater than 80 square 
kilometres.  Sometimes this may not be possible.  Do not install sites in holding paddocks. 
7. Aim to locate sites centrally within areas of a particular vegetation group, rather than at the 
margins.
8. Avoid locating sites within isolated or relatively small areas that may be preferentially grazed.
9. Sites should be typically located at least 1.5 kilometres from water, especially replacement 
sites. 
10. The number of sites per station has been restricted to a maximum of 12 and a minimum of 
two, except where the station area is less than 200 km2 when no sites will be installed. 
11. The maximum number of sites for NB2, NB5 and NB6 vegetation types is 10 per station (see 
Table A1.1 for description of ‘NB’ vegetation type codes). 
12. The maximum number of sites for NB3, NB4, and NB8 vegetation types is five per station (see 
Table A1.1 for description of ‘NB’ vegetation type codes). 
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2.2 Site selection in the field 
1. Discuss the provisional desktop site allocation with the lessee.  Ascertain development plans 
for the station and adjust site allocation accordingly.  Do not locate sites where proposed 
developments will compromise the site selection criteria. 
2. Become familiar with the range of vegetation condition states for each vegetation type (e.g. 
from Payne et al. 1974) within the region and ascertain the most desirable and the least 
desirable plant communities. 
3. Check that the full range of condition states (i.e. least desirable to most desirable plant 
community) are encompassed within every 10 to 20 sites for each vegetation type, but also 
ensure that most sites fall within the most common range condition state on the station or 
group of stations. 
4. Locate sites to minimise any effects from station tracks or other infrastructure but also to 
enable ease of relocation, i.e. generally no closer than 150 m and no further than 300 m from 
a fenceline or track. 
5. Avoid locating sites on river banks, on isolated examples of actively eroding country, or in 
holding paddocks. 
6. Where patchiness in vegetation or grazing pattern is evident, locate the site so that it 
straddles the main variation if the patches are less than about 100 m across, or locate the 
site entirely within the most representative patch if the patches are greater than 100 m 
across. 
7. Ensure that both photo area and transect area satisfy these site selection criteria. 
8. Ensure that the five transects can be laid out without running into major obstructions such as 
creeks or fences. 
9. Locate the site to minimise the chance that tall woody vegetation will grow in front of the 
photo area and obscure it. (Note: This does not mean selecting atypical areas, but avoid 
locating the site where saplings are already present in front of the photo area.) 
10. When installing new sites, consider that: 
 The site needs to be easily accessible in the future 
 The inclusion of conspicuous background features can assist in finding the site 
 The photograph should ideally be taken facing south to avoid sun effects. 
11. The transect used for soil condition assessment should be aligned with the direction of 
maximum slope, i.e. perpendicular to the contour, to capture the resource (water and 
nutrients) controlling processes.  It is desirable that this transect should lie mainly within the 
site area, but it is not essential that its orientation should correspond with that of the site 
centre-line.
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2.3 Replacement of sites 
Changes to fencing, tracks or severe physical disturbance may force the abandonment of a particular 
site.  Replace the site on the same station within the same vegetation type, applying the usual criteria 
for site installation.  A complete set of site materials should be carried for this purpose. 
Follow the usual conventions for installing sites, such as discussing development plans with the 
lessee or manager. 
Where travel to an existing site is expected to take more than 45 minutes of cross-country travel time, 
or there is a high risk of damage to the environment or the vehicle, consider replacing the site. 
Replacement sites should be given the next available site number. 
If access is temporarily restricted, then retain the site and re-assess it at the next convenient 
opportunity even if that means the next sampling visit. 
Roebourne Plains grass (Eragrostis xerophila) sites such as this one are common in the Pilbara 
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3. Information/materials/equipment for site installation 
The following items are required for site installation or re-assessment.
3.1 Information 
 WARMS Grassland Field Manual 
 WARMS code lists for stations, land systems and species 
 Station plan 
 Land system map 
 Land system descriptions 
 Aerial photographs 
 Plant identification reference book 
 Manual for soil condition assessment of tropical grasslands (Tongway and Hindley 1995) 
 Australian Soil and Land Survey Field Handbook (McDonald et al. 1990) 
 Copies of all recording sheets (see Appendix 4) 
3.2 Materials for each site 
Materials shown in italics remain permanently at the site. 
 4 x 165 cm star steel pickets (includes extra picket for aligning soil condition assessment 
transect)
 A fifth star picket may be necessary if the LFA transect needs to be marked separately (see 
section 6.2.4) 
 2 x aluminium plates with Department of Agriculture and Food, Western Australia logo,
10 x 15 cm (see Figure 2) 
 4 x gutter-bolts and nuts 
 7 x galvanised pegs (40 cm) 
 1 x ASA 100 colour negative film frame (print) 
 1 x ASA 100 colour positive film frame (slide). 
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3.3 Equipment 
 Global Positioning System (datum set to either WGS 84 or GDA 94) 
 Compass 
 Optical square 
 Abney level 
 Picket driver 
 Hammer 
 Pliers, screwdriver, spanner 
 Set of metal punches (numbers and letters) 
 10 x transect markers (fibreglass dropper 1.5 m x 10 mm suitable) 
 Metal cap to protect top of fibreglass droppers 
 Flagging tape (two colours) 
 Rigid marker ‘flags’ that fit onto transect markers (set of two, red colour suitable) 
 Two 50 m steel tape measures 
 Two 35 mm SLR cameras with 50 mm lens and UV filter 
 Spare camera battery 
 Digital camera (optional, can replace SLR print film camera) 
 One 2.4 m heavy duty aluminium step-ladder  
 Sign-board (“hymn board”) for site identification (white-board suitable) 
 White-board markers (6 mm wide nib recommended) 
 Lightweight tripod to support sign-board above grasses to ensure visibility 
 Quadrat 70 x 70 cm (with nested quadrat marked at 70 x 35 cm) 
 Bitterlich gauge: Use a 1% cover Bitterlich, i.e. a 5:1 ratio between the eye to cross-arm 
distance and the full cross-arm width; dimensions of 500 and 100 mm respectively are a 
suitable combination 
 Plant press and specimen tags 
 Heavy duty plastic bags for temporary storage of specimens before pressing 
 Portable salinity meter (optional) 
 Data logger (optional) 
 Hand trowel (for LFA) 
 Wooden metre rule (for LFA) 
 Rainwater/demineralised water (for LFA) 
 Container for LFA slake test. 
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4. Site installation 
All new WARMS sites must be identified according to the following conventions and marked with 
plates of the specified type. 
4.1 Identification codes 
 Assign an identification code to the site consisting of the three-letter station code and a three-
digit number. Ensure that the three-digit number does not duplicate an existing site number. 
 For old sites being upgraded into new WARMS sites, the old identification plate should be left 
in place on the picket and a new one attached below. 
 If the site is an existing one, keep the old number.  Note: the letter ‘A’ is appended to the site 
number in cases where sites were re-orientated to run downslope (e.g. ALI 11A). 
 For stations with no existing WARMS or photo monitoring sites, number new sites sequentially 
beginning at 001.  For stations with existing WARMS or photo monitoring sites, number new 
sites sequentially, continuing the existing number sequence. 
4.2 Identification plates 
 If the site itself will not be readily visible from the access route, install a picket beside the track 
or fenceline used for access. 
 Ensure that this track-side picket is clearly visible from the access route and that it will not 
hinder track maintenance.  (Note that especially in open country, and since the ready 
availability of GPS locations, the track-side marker may not be required. They are prone to 
removal during track maintenance anyway.) 
 Attach an aluminium identification plate (Figure 2) to this picket, stamped with: 
 site identification code 
 bearing from picket to site. 
 The aluminium plate should be attached to the picket with two gutter bolts (it will twist and 
eventually tear off if it is only attached at one point). 
 Stamp an aluminium plate for the site itself (Figure 2) to show:  
 site identification code 
 site installation date (YY-MM-DD). 
 Attach this plate with two gutter bolts to the marker picket further from the photo area, 
ensuring that the plate is oriented to be clearly visible as the site is approached. 
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Figure 2: Track-side and WARMS site identification plates 
4.3 Site location information 
 Complete details on a Site Information Sheet (Grassland Form #2). The conventions are given 
on Grassland Form #1. 
 Mark the WARMS site on the station plan. 
 Using the GPS, record the UTM grid coordinates of the site marker bearing the identification 
plate (i.e. not the track-side picket).  Ensure that the GPS is set for the correct datum (either 
WGS 84 or GDA 94). 
 Accurately record directions to the WARMS site from the nearest bore or permanently 
identifiable feature and include:
 track to be taken and the direction track leaves from the ‘feature’ 
 distance from feature to WARMS site 
 direction of WARMS site from a defined point on the access track, to the nearest 45° (e.g. 
‘150 m NW of track’). 
 Check that you would be able to relocate the site given these directions! 
 If the site can be approached from two directions, it is helpful to include directions for both 
cases: e.g. ‘Travel 5.5 km NW from Rocket Dam (or 6.7 km south from Bohemia Bore).  Site is 
200 m E of track.’ 
WARMS GRASSLAND FIELD MANUAL
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5. Site layout 
If possible, orient the site so that the centre transect is downslope, to satisfy the Landscape Function 
Analysis (LFA) criteria.  If this is not possible, set out an LFA transect downslope, using an additional 
picket as marker. 
5.1 Laying out the photo site 
The photo site is marked permanently using the seven short galvanised pegs (six for the vegetation 
site and one for the LFA) and two offset steel pickets and as illustrated in Figure 3.  A suggested 
procedure is: 
 Work out the patch of soil/vegetation you want to include in the photo. 
 Check that the area behind the photo site is suitable to accommodate the transects.  If so, 
install a galvanised peg to mark the centre-front of the photo area. 
 Place the steel pickets 8.5 m and 18.5 m from the centre front peg, aligning them along the 
desired centre-line of the site.  These will fix the exact location and orientation of the site.
Ensure that the outer picket is rotated such that the identification plate to be attached will face 
the track.  The pickets are located off the site itself because they can attract cattle, leading to 
trampling of the surrounding area. 
 Use an optical square (or compass) to install two galvanised pegs at right angles to the 
centre-line, 2.5 m either side of the previously installed centre-front peg. 
 From the centre-front peg run the tape 13.5 m down the centre-line of the site.  Install another 
peg to mark the centre-rear of the photo site at the 13.5 m mark. 
 Use an optical square to install two galvanised pegs at right angles to the centre-line, 6.5 m 
either side of the 13.5 m peg. 
5.2 Marking out the transects 
Transects are not marked permanently, but are set out each time from the photo site markers.  Mark 
out the transects with temporary markers as illustrated in Figure 3.
Mark the far ends of transects 1, 3, 5 and the near ends of transects 2 and 4 with flags of a different 
colour to ensure that you keep to the intended transect.  Alternatively, a rigid marker ‘flag’ can be 
positioned initially at the far end of transect 1 and the near end of transect 2; as each transect is 
completed the flag is moved two markers across at the same end.  If preferred, a tape or line can be 
run along each transect to guide the observer. 
 From the rear centre-line peg of the photo area, run a tape out for 50 m.  Align tape with the 
site marker pickets and the photo area centre-line. 
 Mark the end of the tape with a temporary transect marker (shrub cover estimate point 4). 
 A galvanised peg should be permanently installed at this point to assist in achieving consistent 
site layout. If this is done, note accordingly on the Site Recording Sheet (Grassland Form #4). 
 At the end of this central transect, place temporary markers at 6.5 m and at 13 m each side on 
a line at right angles to the centre-line (use an optical square or compass).  These markers 
form the end points of the other four transects. 
 Mark the opposite ends of these transects with temporary markers, positioned at the rear 
corner pegs of the photo area and 6.5 m further out from these pegs, and aligned 
perpendicular to the centre-line. 
 This will create five parallel transects 6.5 m apart. 
 Looking at the area from the site marker pickets, the transects are numbered 1 to 5 from left to 
right.
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Figure 3: WARMS grassland site layout 
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6. Data collection 
Data collection includes the photograph and accompanying notes, the frequency of perennial 
vegetation, the crown cover of woody vegetation, Landscape Function Analysis, a range condition 
assessment and the written notes found on Grassland Forms #2, #3 and #4. 
6.1 Photographing the site 
 Lay a tape neatly around the corner pegs of the photo site to temporarily outline the photo 
area and aid in photo mark-up.  This step is optional. 
 Place a sign-board (see Figure 4) at the centre-front peg of the site to identify: 
 site code 
 current date (YY-MM-DD). 
 To allow the photographs to be taken from approximately 2.5 m above the ground, use a 
heavy-duty aluminium step-ladder (step 2) with the steel picket inside the apex of the ladder.
This will reduce the risk of injury should the operator fall.  DO NOT stand on the vehicle’s 
bullbar to take the photos because of the risk of falling and being seriously injured. 
 The dimensions of the marked photo area provide maximum frame fill when using a standard 
35 mm camera with a 50 mm lens. 
 Set camera to the maximum f-stop (to maximise depth of field) with a minimum shutter speed 
of 1/125 sec.  (Use 1/250 sec. for windy conditions.)
 Take the photograph so that the sign-board placed at the centre-front of the photo area is at 
the bottom centre of the camera field of view. 
 Focus on the centre of the photo area ensuring that the sign-board will be legible in the photo. 
If obscured by vegetation, the sign-board may need to be raised above ground level, using a 
light tripod, for example.  Allow for this in framing the shot so that the field of view remains 
consistent over time. 
 Compose the photo so that you are looking directly along the central transect, using the flags 
to assist, and aim for a foreground of 1.0 to 1.5 m in front of the sign-board.  On an open level 
plain this will result in the sky comprising about 25 to 30 per cent of the photo. 
 Take one colour positive photograph (slide) and one colour negative (print). 
Recommended film speed is ASA 100.
 Alternatively, take one colour positive photograph (slide) and one or more digital photographs.
The digital camera lens should be set to the equivalent of a 50 mm lens on a 35 mm film 
camera and image aspect ratio should be set to 3:2 (width:height).  This should ensure that 
digital and film images are as close as possible in field of view, foreground and perspective.
Before leaving the site, review the digital image to confirm that it satisfies these requirements.
 List all perennial species present on the Site Recording Sheet (Grassland Form #4).
Notes: Ensure that sufficient light is available before photos are taken.
Avoid photographing sites when shadows are long. 
Avoid light reflection from the sign-board. 
If in doubt about photo quality, take another shot -- it’s far 
cheaper than a return trip. 
Figure 4: Sign-board for site photograph 
ORD 03 
Current date 
(YY-MM-DD)
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6.2 Data collection from transects 
Before re-assessing a site, check for comments on the previous Site Recording Sheet to ensure that 
consistent sampling criteria are maintained. If changes in criteria are deemed necessary, these must 
be recorded. 
 Start at the beginning of Transect 1 and step an estimated metre along the transect. 
 Straddle the transect line and, keeping the quadrat as close to the ground as possible, place 
the rear of the quadrat directly in front of your feet and projecting out in front of you. 
 The second operator (recorder) should stand well to one side of the transect to avoid 
unnecessary trampling of transect vegetation.
 For each quadrat, record perennial species present on the Transect Recording Sheet
(Grassland Form #5). Rules for determining “presence” for recording purposes are detailed in 
section 6.2.1 below. 
 After each quadrat is recorded, pace a further 2.5 m along the transect and repeat the 
process.
 Record shrub/tree cover using a Bitterlich gauge at the six specified points, i.e. at the 
beginning and end of transects 1, 3 and 5 as described under section 6.2.2 Shrub/tree crown 
cover below.
 If you stray off the transect line during the course of sampling, move back onto line and 
continue sampling.
 If you have reached the transect marker but your steps have been too long, continue on to 
collect the required number of samples (adjust your steps for the next transect). If you are 
required to record a shrub/tree crown cover assessment, return to the correct position to do 
so. 
 Where the site has been recently burnt, take a photograph as usual.  Only collect quadrat 
data if it is judged that at least 50 per cent of the quadrats can be scored reliably for 
perennials.
6.2.1 Frequency of perennial vegetation 
 Frequency is the proportion of quadrats in which a given species is observed, and is often 
expressed as a percentage.  It is immaterial how many plants of any one species are present 
in a given quadrat.  A species is either present or absent, i.e. each species can only be 
recorded once for each quadrat. 
 Frequency data are collected from 100 quadrat placements, spaced 2.5 m apart along the five 
transects.  
 For recording frequency data, two operators observe and agree on the data recorded.  One 
operator records data, the other positions the quadrat. 
 Identify any perennial species on the site.  Confer between operators if species are difficult to 
identify.  Collect and press two labelled specimens of any unknowns requiring later 
identification.
 Agree on whether species seen are perennial, semi-perennial (i.e. short-lived perennials such 
as Enneapogon spp.) or annual.  As a general rule, only include perennial species.  Treat 
species the same way for both quadrat sampling and soil surface assessment (LFA). 
 Record only perennial plants including shrubs and trees, however, as determined  above any 
semi-perennials or annuals judged significant can also be sampled if applicable (e.g. 
WARMS GRASSLAND FIELD MANUAL
18
Enneapogon polyphyllus, Iseilema vaginiflorum, Aristida contorta).  Note that recording such 
species is not common practice but is sometimes included through personal preference. 
 A smaller quadrat size can be used for the significant semi-perennials and annuals (but not 
the perennials).  This may require pacing a few random transects to estimate frequency of 
these species.  If the species is present in 80-100 per cent of 70 x 70 cm quadrats, then the 
nested 70 x 35 cm quadrat may be more appropriate.  Aim for a frequency of 20-100 per cent 
for all vegetation condition classes.  Do not change the quadrat size between dates unless it 
is considered the change will be more or less permanent. 
 If semi-perennial or annual species are recorded, the species names and quadrat size used to 
assess them need to be written on the Site Recording Sheet (Grassland Form #4) under 
‘Transect Area Comments’.  The same quadrat size must be used in future sampling of such 
species for a valid assessment of change to be made. 
 Seedlings and very young plants should not be recorded on an individual quadrat basis.
However, notes should be made on the Site Recording Sheet (Grassland Form #4) of any 
significant numbers of seedlings, and where possible they should be identified. 
 Record plants only if rooted basal diameter exceeds 1 cm or height exceeds 10 cm or, for 
prostrate species, if diameter exceeds 10 cm. 
 Record species as present if: 
 there is a plant of sufficient size and  
 any above-ground portion of that plant is rooted within the quadrat or under the frame.
The whole plant does not have to be within the quadrat to be recorded as present. 
 Subject to the above restrictions, all perennial species (and not just the three most prevalent, 
as used in other vegetation sampling techniques) that occur within the 70 x 70 cm quadrat are 
to be recorded as present.
 In the case of any semi-perennial and annual species to be monitored, record as present 
those species that lie within the quadrat as previously determined (70 x 70 cm or nested 70 x 
35 cm). 
 If the quadrat is recently burnt, record as such (code = ‘BURNT’, species = ‘99’). 
 If more than 50 per cent of the quadrats are recently burnt, don’t bother recording any of them. 
6.2.2 Shrub/tree crown cover 
 The cover of trees and shrubs taller than 1 m is assessed using a Bitterlich gauge.  Bitterlich 
assessments are made at six points – at the beginning and ends of transects 1, 3 and 5 
corresponding to quadrats 1, 20, 41, 60, 81 and 100.  See Figure 3 and Grassland Form #5. 
 Use a Bitterlich gauge that has cross-arm dimensions set to represent 1% cover, i.e. a 5:1 
ratio between the eye to cross-arm distance and the full cross-arm width.  Dimensions of 
500 mm and 100 mm respectively are a suitable combination.  Hold the gauge to your eye 
and sight down the long arm.  The identity and number of shrubs/trees that appear to have a 
canopy cover as wide or wider than the distance between cross-arm markers are recorded 
(refer to Figure 5). 
 Place the sighting end of the Bitterlich gauge about 1 cm away from your eye. 
 At each assessment point, identify a starting point and turn (on the spot) in a full circle, 
assessing vegetative cover of each species as you rotate.  Measure the cover based on the 
greatest width of the tree or shrub canopy. 
 An individual plant canopy is recorded once even if wider than the cross-arm (see Figure 5). 
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 Keep the cross-arm of the Bitterlich gauge horizontal, i.e. do not turn it on an angle in order to 
include a canopy. 
 If there is a large number of seedlings less than 1 m high, note the occurrence on the Site
Recording Sheet, under ‘Transect Area Comments’, but do not record as shrub/tree crown 
cover. 
 Record all shrub/tree crown cover, including plants very close to, and distant from, the 
assessment point.  Be careful not to assign a crown cover species number already used for 
another species in the species code list. 
 If clumps of plants occur, and you cannot distinguish individuals, then treat the clump as one 
plant and note this convention on the Site Recording Sheet (Grassland Form #4).  However, 
this approach is discouraged as it makes analysis difficult. 
 The average shrub/tree crown cover for each species is calculated by totalling the number of 
counts for each species recorded and dividing by the number of sampling points, i.e. 6. 
For example: EUCBRE, 12 counts = 2% cover (12/6). 
Figure 5: Recording convention for Bitterlich gauge 
Matthew Fletcher assessing canopy cover with a Bitterlich gauge in the East Kimberley 
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6.2.3 Range condition assessment 
At each site, assess the soil erosion and vegetation condition ratings for the transect area, using the 
criteria described in Table A3.1, A3.2 and A3.3.  Range condition can then be determined using the 
matrix in Table A3.4.  Enter the results on the Site Recording Sheet (Grassland Form #4). 
Note that prior to the 2000 dry season, range condition assessments were based on the method in 
Payne et al. (1979), which may lead to different results in some cases (Table A3.5). 
6.2.4 Soil surface assessment 
 Follow the procedure in Tongway and Hindley (1995).  Use Grassland Forms #6, #7 and #8 in 
Appendix 4 for recording. 
 The centre-front peg of the vegetation transects (i.e. quadrat 41, transect 3 from Figure 3) 
should be used as the transect starting point. If another peg is used it is essential to note 
accordingly on the Site Recording Sheet – Soil condition assessment (Grassland Form #6).
 If the soil transect line does not correspond to the site centre-line install a picket (well clear of 
the site itself) to permanently mark the transect direction. 
 If the site centre-line is used it is recommended that soil surface assessment is done before 
the vegetation quadrats are assessed to minimise the effects of surface disturbance. 
 The length of the LFA transect needs to satisfy all three of the following conditions: 
 between 20 and 50 m total length AND 
 10 or more total fetches AND 
 five or more (preferably of at least 1 m) of the dominant fetch type to query. 
A soft spinifex pasture site in the Pilbara 
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8. Appendices 
Appendix 1: Kimberley - stratification, site allocation and installation 
The preliminary allocation figures were originally calculated by Philip Thomas in 1992-93 and 
amended in March 1995.  The actual figures were calculated from the WARMS database at 10 May 
2006.
Table A1.1: WARMS vegetation groups – Kimberley 
NB1 Inaccessible hills, mud flats, upland tall grass, three awn and hard spinifex 
NB2 Ribbon grass, blue grass (bundle bundle) and frontage grass 
NB3 Curly spinifex – ribbon grass and curly spinifex 
NB4 Pindan 
NB5 Mitchell grass (black soil plains vegetation) 
NB6 Limestone grass (short grass vegetation) 
NB8 Soft spinifex 
Note that NB7 was amalgamated with NB1. 
Table A1.2: Preliminary allocation of WARMS sites to vegetation groups and actual 
installation – Kimberley 
Vegetation
group
Potential
productivity
(c.u./km²) 
Total 
area
(km²) 
Fragility
index
Site
allocation
variable † 
Allocated
area/site
(km²) 
Sites
allocated
(25/8/93)
Sites
installed
(10/05/06)
Actual
area/site
(km²) 
NB1 0 87,878 - 0 - 0 0 
NB2 6.0 25,193 1.25 188,948 144 174 125 201 
NB3 2.5 25,259 0.75 47,360 577 44 42 601 
NB4 2.0 41,753 0.75 62,630 721 58 52 802 
NB5 10.0 15,075 1.00 150,746 108 139 114 132 
NB6 6.0 8,200 1.25 61,503 144 57 20 410 
NB8 2.0 15,075 1.00 30,149 541 28 30 502 
Total - 216,433 - 541,336 - 500 383 565 
† Site allocation variable = potential productivity x total area x fragility index
Sites were allocated to vegetation groups in proportion to the value of the site allocation variable.  Site 
density was thus determined by estimated potential productivity combined with an index chosen to 
reflect differences in susceptibility to damage by grazing. 
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Rules on allocation of WARMS sites to stations 
The number of sites per station was restricted to a maximum of 12 and a minimum of two, except 
where the station area is less than 200 km², in which case no sites were allocated. 
The maximum number of sites for NB2, NB5 and NB6 was 10 per station. 
The maximum number of sites for NB3, NB4 and NB8 was five per station. 
Additional sites beyond those determined by the stratification were required on some stations to 
ensure a minimum of two sites. 
Table A1.3: Preliminary allocation of WARMS sites to vegetation groups within each 
Kimberley Land Conservation District (LCD)  
LCD NB1 NB2 NB3 NB4 NB5 NB6 NB8 Total 
Broome Pastoral 11 22 6 39*
De Grey 3     3 6
Derby - West Kimberley 60 2 35 77 14 2 190*
Halls Creek - East Kimberley 40 11 39 37 18 145*
North Kimberley 57 25 1 2 85*
Total (region) 0 171 38 57 117 53 29 465* 
km²/site - 147 664 732 129 154 520 465
* The region-wide allocation to WARMS vegetation groups was based on 500 sites (Table A1.2). 
However, once the rules for installation at the station scale were taken into account (e.g. a minimum of 
two sites and a maximum of 12 sites per station) the allocation was reduced to 465. 
Table A1.4: Actual installation of WARMS sites in vegetation groups within each 
Kimberley Land Conservation District (LCD)  
LCD NB1 NB2 NB3 NB4 NB5 NB6 NB8 Total 
Broome Pastoral 11 2 22 8 43
De Grey 2     4 6
Derby - West Kimberley 72 11 22 64 3 3 175
Halls Creek - East Kimberley 13 13 50 17 15 108
North Kimberley 27 16 8   51
Total (region) 0 125 42 52 114 20 30 383 
km²/site - 150 290 757 146 409 461 565
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Table A1.5: Number of WARMS sites installed on stations in Halls Creek - East 
Kimberley LCD by vegetation group with desktop allocations in brackets 
Station NB1 NB2 NB3 NB4 NB5 NB6 NB8 Total
Alice Downs      2(1) 2(2)*
Argyle Downs (2) 6(2) 6(4)
Bedford Downs 1(3) (1) 1 (1) 2(5)
Billiluna (9)     (1) 0(10)
Bow River 1 1 (1) 2(2)*
Burks Park        0(0)
Carlton Hill 3(7) 5(4) 2 10(11)
Carranya       2 0(2)*
Doon Doon 1(6) (1) 1 2(7)
Durack River  2(1)     2(2)*
El Questro 1(1) 1(1)     2(2)
Elvire        0(0)
Flora Valley 10(10) 10(10)^
(Fox River) (2) (6) 0(8)
Glen Hill        0(0)
Gordon Downs 8(8) 4(4) 12(12)^
Home Valley  2     2(2)*
Ivanhoe (3)      0(3)
Kachana        0(0)
Karunjie 2(2)     2(2)
Koongie Park        0(0)
Lake Gregory (6)     (4) 0(10)
Lamboo        0(2)*
Lansdowne 1(1) (1) 1(2) 2(4)
Lissadell 5(3) 2(2) 7(5)
Mabel Downs 2 1(1) (1) 3(2)
Margaret River 2(1) 2(2)*
Moola Bulla 1 1(1) 8(8) 10(9)
Mt. Amhurst  2(2)    (2)  2(4)
Nicholson     7(7)  1(2) 8(9)
(Ord River)      (10)  0(10)^
Osmond Valley        0(0)
Rosewood     (1)   0(2)*
Ruby Plains      1(1) 4(3) 5(4)
Sophie Downs        0(0)
Spring Creek     2   2(2)
Springvale      3(2)  3(2)
Sturt Creek     3(2)  4(2) 7(4)
Texas Downs     1(1)   1(2)*
Madigan (Yougga Walla)       2 2(2)
Total (District) 0(0) 13(40) 13(11) 0(0) 50(39) 17(37) 15(18) 108 (157) 
* Where the region-wide stratification resulted in an allocation of one site per station, the second site was to be 
installed on the most significant vegetation type. 
^ Stations received a maximum of 12 sites, even though the region-wide allocation was higher.  This applies 
especially to NB5 group. 
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Table A1.6: Number of WARMS sites installed on stations in the Derby - West 
Kimberley LCD, by vegetation group with desktop allocations in brackets
Station NB1 NB2 NB3 NB4 NB5 NB6 NB8 Total 
Beefwood Park 4(4)     1(1) 5(5)
Blina 8(8) 2 (1) 1(2) 11(11)
Bohemia Downs 2(1)    2(2)*
Brooking Springs 2(1) (1) 9(10) 11(12)^ 
Bulka 1(1) 2(2)    3(3)
Calwynyardah 1(1) 1     2(2)*
Cherrabun 6(4) (1) (1) 6(6)
Christmas Creek 3(3) 2(2) 5(5)
Dampier Downs 1(1) 1(1)    2(2)
Fairfield 2(2) 2(2)
Fossil Downs 4(3) 1(1) 5(7) (1) 10(12)^ 
Gogo 6(6) 1(1) 5(5) 12(12)^ 
Jubilee Downs (1) (1) 5(4) 5(6)
Kalyeeda 1(1) 2(2) 3(3)
Kimberley Downs 4(3) 2 (2) 3(7) 9(12)
Larrawa       2 2(2)*
Leopold Downs 3 2 3(3) (6) 8(9)
Liveringa 4(3) 1 (1) 3(5) 8(9)
Louisa Downs 1(1) (1) 1 1(2) 3(4)
Luluigui 5(2) 2(3) 2(1) 9(6)
Meda 1(1) 3(3) 7(7) 11(11)
Millijidee 5(5) 1(1) 1(1) (1) 7(8)
Mowanjum (1)    0(0)
Mowla Bluff 2(2) (1)    2(3)
Mt Anderson 1(1) 1(1) 1(1) 3(3)
Mt Pierre 3(3) 1(2) 4(5)
Myroodah (1) (2) 0(3)
Napier Downs 1 1 (2) 6(8) (2) 8(12)^ 
Nerrima 2(2) (1) 1(1) 3(4)
Noonkanbah 4(5) 1(1) 1(1) 6(7)
Quanbun Downs 1 1 (1) 1(2) 3(3)
Yakka Munga 3(3)    3(3)
Yeeda 2(1) 4(5) 1(1) 7(7)
Total (District) 0(0) 73(60) 11(2) 22(35) 64(77) 2(14) 3(2) 175(194) 
* Where the region-wide stratification resulted in an allocation of one site per station, the second site was to be 
installed on the most significant vegetation type. 
^ Stations received a maximum of 12 sites, even though the region-wide allocation was higher.  This applies 
especially to NB5 group. 
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Table A1.7: Number of WARMS sites installed on stations in the North Kimberley LCD, 
by vegetation group with desktop allocations in brackets 
Station NB1 NB2 NB3 NB4 NB5 NB6 NB8 Total 
Carson River 5(10)      5(10)^ 
Charnley River  
(ex Beverley Springs) 1(10) 1(2) 1 3(12)
Charnley River Reserve 
(DEC)        0(0)
Doongan 2(6) 2(2) 4(8)
Drysdale River 2(4) 2(4)
Ellenbrae 1 1(2) 2(2)
Gibb River (3) 1(3) 2 3(3)
Glenroy 1(1) 3(2) (1) 4(4)
Marion Downs (1) (1) 3 3(2)*
Milliewindie        0(0)
Mornington 3(2) 1(1) 4(3)
Mt. Barnett 3(5) (1) 3(6)
Mt. Elizabeth (1) (1) 2 2(2)*
Mt. Hart (DEC) (4)    (2) 0(6)
Mt. House 7(7) 3(3) 10(10)
Pantijan (6)      0(6)
Tableland 1(1) 2(2) 3(3)
Theda 3 (1) 3(2)*
Total (District) 27(57) 16(25) 8(0) 0(1) 0(2) 0(0) 51(83) 
* Where the region-wide stratification resulted in an allocation of one site per station, the second site was to be 
installed on the most significant vegetation type. 
^ Stations received a maximum of 12 sites, even though the region-wide allocation was higher. This applies 
especially to NB5 group.
Table A1.8: Number of WARMS sites installed on stations in the Broome Pastoral LCD, 
by vegetation group with desktop allocations in brackets 
Station NB1 NB2 NB3 NB4 NB5 NB6 NB8 Total 
Anna Plains 7(7)     5(3) 12(10)
Beagle Bay 4(4)    4(4)
Country Downs 1(2)    1(2)
Frazier Downs 1(1) 2(1)    3(2)
Kilto 1     1(0)
Lombadina 1 (1)    1(2)*
Mt. Jowlaenga 1(1)    1(2)*
Nita Downs       2(3) 2(3)
Roebuck Plains 3(3) 4(4)    7(7)
Shamrock 3(2)    3(2)
Thangoo 3(3) 1 4(3)
Waterbank 4(4)    4(4)
Total (District) 11(11) 2(0) 22(22) 0(0) 0(0) 8(6) 43(41) 
* Where the region-wide stratification resulted in an allocation of one site per station, the second site was to be 
installed on the most significant vegetation type. 
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Table A1.9: Number of WARMS sites installed on stations in De Grey LCD by 
vegetation group with desktop allocations shown in brackets 
Station NB1 NB2 NB3 NB4 NB5 NB6 NB8 Total 
Mandora 2(3) 2(1) 4(4) 
Wallal Downs       2(2) 2(2) 
Total (District) 2(3) 4(3) 6(6) 
A Mitchell grass pasture site in the Kimberley 
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Appendix 2: South of Kimberley (grasslands) - stratification, site 
allocation and installation 
Preliminary allocation figures were calculated by Philip Thomas in 1992-93 and revised in 2002 using 
land systems described in the Pilbara survey report (Van Vreeswyk et al. 2004).  Actual figures were 
calculated from the WARMS database at 10 May 2006. 
Table A2.1: WARMS vegetation groups south of the Kimberley (grasslands) 
EB1 Spinifex grassland  
EB3 Short bunch grass savanna 
Table A2.2: Preliminary allocation of WARMS grassland sites to vegetation groups and 
actual numbers installed south of the Kimberley  
Vegetation
group
Potential
productivity
(dse/km²) 
Total 
area
(km²) 
Fragility
index
Site
allocation
variable†
Allocated
area/site
(km²) 
Sites
allocated
Sites
installed at 
10/05/06
Actual
area/site
(km2)
EB1 10 63,134 0.75 473,505 594 106 104 607 
EB3 25 23,612 1.25 737,881 142 166 144 164 
Total - 86,746 - 1,211,386 - 272 248 350 
† Site allocation variable = potential productivity x total area x fragility index  
Sites were allocated to vegetation groups in proportion to the value of the site allocation variable. Site density was 
thus determined by estimated potential productivity combined with an index chosen to reflect differences in 
susceptibility to damage by grazing. 
Table A2.3: Number of WARMS grassland sites installed in each Land Conservation 
District (LCD) by vegetation group south of the Kimberley  
LCD EB1 EB3 Total 
Ashburton 14 36 50
De Grey 31 21 52
East Pilbara 8 27 35
Lyndon 27 14 41
Roebourne - Port Hedland 24 43 67
Gascoyne - Ashburton 
Headwaters 
1 1
Upper Gascoyne 2 2
Total (region) 104 144 248 
km²/site 607 164 350
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Table A2.4: Numbers of WARMS grassland sites installed on stations in the
Ashburton LCD, by vegetation group  
Station EB1 EB3 Total 
Ashburton Downs 2 2
Cheela Plains 1 1
Glenflorrie 1 1
Hamersley 4 4
Kooline 4 4
Mininer 2 2
Minderoo 1 8 9
Mt Minnie (DEC) 2 2
Mt Stuart 2 4 6
Nanutarra 3 5 8
Peedamulla 2 1 3
Red Hill 2 2
Rocklea 1 1
Uaroo 2 1 3
Wyloo 2 2
Total (District) 14 36 50 
Table A2.5: Numbers of WARMS grassland sites installed on stations in the
De Grey LCD, by vegetation group  
Station EB1 EB3 Total 
Bonney Downs 1 1
Coongan 3 2 5
Corunna Downs 3 3
De Grey 1 9 10
Eginbah 2 2
Hillside 3 2 5
Meentheena 3 3
Muccan 2 1 3
Panorama 2 2
Strelley 4 1 5
Wallareenya 2 2
Warrawagine 3 6 8
Yarrie 2 2
Total (District) 31 21 52 
Note: Wallal Downs and Mandora stations were stratified within the Kimberley region (see Table 
A1.9).
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Table A2.6: Numbers of WARMS grassland sites installed on stations in the
East Pilbara LCD, by vegetation group  
Station EB1 EB3 Total 
Balfour Downs 5 5
Ethel Creek 7 7
Juna Downs 1 1
Marrillana 1 2 3
Mt Divide 2 2
Noreena Downs 1 1 2
Roy Hill 2 2
Walagunya 3 3
Wandanya 2 2
Yandeyarra 5 3 8
Total (District) 8 27 35 
Table A2.7: Numbers of WARMS grassland sites installed on stations in the
Lyndon LCD, by vegetation group 
Station EB1 EB3 Total 
Bullara 1 1
Cardabia 2 1 3
Emu Creek 2 2
Exmouth Gulf 2 2
Giralia (DEC) 4 4
Gnaraloo 1 1
Koordarrie 1 3 4
Lyndon 1 1
Manberry 1 1
Marrilla 2 2
Mia Mia 1 1 2
Middalya 1 1
Minilya 1 1
Ningaloo 2 2
Quobba 1 1
Towera 1 1
Warroora 1 1
Winning 1 1
Yanrey 2 8 10
Total (District) 27 14 41 
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Table A2.8: Numbers of WARMS grassland sites installed on stations in the 
Roebourne - Port Hedland LCD, by vegetation group  
Station EB1 EB3 Total 
Boodarie 1 1 2
Carlindie 2 2
Coolawanyah 1 2 3
Hooley 4 4
Indee 3 3
Kangan 2 2
Karratha 4 4
Lalla Rookh 2 2
Mallina 3 3 6
Mardie 6 6
Mt Florance 2 2
Mt Welcome 1 3 4
Mulga Downs 2 3 5
Mundabullangana 2 4 6
Pippingarra 2 2
Pyramid 2 2
Sherlock 1 2 3
Warambie 3 3
Yalleen 1 2 3
Yarraloola 1 2 3
Total (District) 24 43 67 
Table A2.9: Numbers of WARMS grassland sites installed on stations in the
Upper Gascoyne LCD, by vegetation group  
Station EB1 EB3 Total 
Minnie Creek 2 2
Total (District) 0 2 2 
Table A2.10: Numbers of WARMS grassland sites installed on stations in the 
Gascoyne - Ashburton Headwaters LCD, by vegetation group  
Station EB1 EB3 Total 
Turee Creek 1 1
Total (District) 0 1 1 
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Appendix 3:  Tables for range condition assessment 
Erosion rating (after Payne et al. 1998) 
Table A3.1: Quantitative measure of area affected by erosion 
Rating Severity % of transect area affected 
0 No accelerated erosion 0
1 Slight erosion <10 
2 Minor erosion 10-25
3 Moderate erosion 25-50
4 Severe erosion 50-75
5 Extreme erosion 75-100
Table A3.2: Qualitative assessment of type of erosion present 
Rating Erosion characteristics present 
A Micro-terracing/sheeting 
B Scalding/capping 
C Pedestalling 
D Rilling/guttering 
E Guttering/gullying 
F Accelerated accretion of soil material
Table A3.3: Vegetation condition rating (after Payne et al. 1979) 
Rating Description 
1 Excellent.  Nearly all plants present are desirable species and ground cover is optimal for the site. 
2 Good.  Most plants present are desirable, with intermediate perennials and annual types increasing in frequency; a few undesirable species may be present. 
3 Fair.  Intermediate value species usually predominate; desirable and undesirable species occupy similar proportions of the available ground space. Small patches of bare ground may be present. 
4
Poor.  Undesirable and intermediate species predominate in the stand; desirable species are very 
infrequent and may occur only in small patches. The overall stand may be sparse or patchy with 
frequent small areas of bare ground. 
5 Very poor.  Undesirable species or bare ground predominates; there are few intermediate species and virtually no desirable species in the stand. 
Table A3.4: Matrix to determine range (resource) condition based on combined scores 
for soil erosion extent and vegetation condition (after Payne et al. 1998, p 348) 
Vegetation condition 
1 or 2 3 4 or 5 
0 Good (1) Fair (2) Poor (3) 
1 or 2 Good (1) Fair (2) Poor (3) 
3 Fair (2) Poor (3) Poor (3) 
Extent of soil 
erosion 
4 or 5 Poor (3) Poor (3) Poor (3) 
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Table A3.5: Discontinued matrix used for determining range (resource) condition 
based on combining scores for ‘total’ soil erosion and vegetation condition 
(after Payne et al. 1979, pp 15-16)
Vegetation condition 
1 or 2 3 or 4 5 
0 Good (1) Fair (2) Poor (3) 
1 Good (1) Fair (2) Poor (3) 
2 Fair (2) Poor (3) Poor (3) 
Total* soil 
erosion
3 Poor (3) Poor (3) Poor (3) 
*derived by combining separate ratings for wind and water erosion; 0 = nil, 1 = minor, 2 = moderate, 3 = severe 
Example of Kimberley soft spinifex pasture site 
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Appendix 4:  Recording sheets 
Grassland Form #1: Site assessment conventions 
Grassland Form #2: WARMS Grassland site information sheet 
Grassland Form #3: Unknown species list 
Grassland Form #4: WARMS Grassland site recording sheet 
Grassland Form #5: Transect recording sheet – vegetation 
Grassland Form #6: Site recording sheet - soil condition assessment 
Grassland Form #7: Transect recording sheet - soil condition assessment 
Grassland Form #8: Soil surface assessment sheet 
Grassland Form #1: Site information sheet – recording conventions 
Record details on the WARMS Grassland Site Information Sheet according to the following 
conventions:
SITE IDENTIFIER
Site code - Unique three letter WARMS code for station plus a sequential number
commencing at 001, or the old site number if upgrading an existing site
Date - Date site assessed (yy-mm-dd)
Region - Two letter WARMS code specifying the Department of Agriculture and 
Food office responsible for data collection
Shire - Two letter WARMS code specifying shire in which station homestead is 
located
LCD - Three letter WARMS code specifying the Land Conservation District to 
which the station belongs
SITE DETAILS
Paddock name - As per station plan (max. 20 characters)
Name of water - As per station plan (max. 20 characters)
Salinity (ppm) - Total soluble salts - ppm (optional)
Direction from 
water 
- Compass bearing from water to site (off map or from GPS)
Distance from water - Straight line distance from water to nearest 0.1 km (off map or 
from GPS)
Photo site bearing - Compass bearing of line defined by the permanent site 
markers (to nearest degree) 
Land system - Unique four letter WARMS code 
Land unit - Numeric code used in land system descriptions provided in 
DAFWA regional survey reports 
Vegetation
(pasture) type 
- Four letter code for vegetation (pasture) type (e.g. TGER, 
RBGR)
WARMS vegetation 
group
- Three letter code for WARMS vegetation group (e.g. NB3) 
AMG
Easting - Six digit coordinate specification 
Northing - Seven digit coordinate specification 
Zone - Two digit specification of AMG Zone (49-52) in which the site is located 
LOCATION STATEMENT -  Concise description of site location in relation to tracks, 
waters, fencelines etc.
Grassland Form #2: WARMS Grassland site information sheet 
SITE IDENTIFIER 
Site code _  _  _    _  _  _ Region _  _ 
  Shire _  _ 
Date _  _ - _  _ - _  _ LCD _  _  _ 
  YY       MM       DD 
SITE DETAILS 
Paddock name _________________  AMG
Name of water _________________ Easting _  _  _  _  _  _ 
Salinity (ppm) _  _  _  _  _ Northing _  _  _  _  _  _  _ 
Direction from water _  _  _ Zone _  _  
Distance from water _  _  _  
Photo site bearing _  _  _ 
Land system _  _  _ 
Land unit _  _  
Vegetation (pasture) type    _  _  _  _ 
WARMS vegetation group   _  _  _ 
LOCATION STATEMENT   ..................................................................................................  
...............................................................................................................................................  
...............................................................................................................................................  
...............................................................................................................................................  
...............................................................................................................................................  
...............................................................................................................................................  
...............................................................................................................................................  
Grassland Form #3: Unknown species list 
Site code _  _  _   _  _  _ Date    _  _ - _  _ - _  _ 
Code Description 
Note: Describe size, abundance, habit, leaf, flower and seed. 
Collect two specimens, label with the code used for recording, and press. 
Grassland Form #4: WARMS Grassland site recording sheet 
SITE IDENTIFIER 
Site code _  _  _   _  _  _ Date    _  _ - _  _ - _  _ Observer   _ _ _ _ _ _ _ _     
    YY      MM      DD 
PHOTO SITE SPECIES LIST 
No. Code  No. Code  No. Code 
1   6   11  
2   7   12  
3   8   13  
4   9   14  
5   10   15  
PHOTO AREA COMMENTS ………………………………………………………………………
………………………………………………………………………………………………………....
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
TRANSECT AREA COMMENTS (include comments such as growth and vigour of plants, evidence 
of flooding, grazing history since last assessment, present level of utilisation)
..............................................................................................................................................  
..............................................................................................................................................  
..............................................................................................................................................  
..............................................................................................................................................  
..............................................................................................................................................  
..............................................................................................................................................  
Has the site been burnt? YES  / NO When (if known)?  ............................  
RANGE CONDITION SCORE (for transect area) 
Erosion type(s) 
Erosion extent   & Vegetation condition  Range condition  
Grassland Form #5: Transect recording sheet – vegetation 
 Site code _  _  _   _  _  _ Date    _  _ - _  _ - _   
TRANSECT 1 TRANSECT 2 TRANSECT 3 TRANSECT 4 TRANSECT 5 
 20       21      60      61       100     
 19       22      59      62       99     
 18       23      58      63       98     
 17       24      57      64       97     
 16       25      56      65       96     
 15       26      55      66       95     
 14       27      54      67       94     
 13       28      53      68       93     
 12       29      52      69       92     
 11       30      51      70       91     
 10       31      50      71       90     
 9       32      49      72       89     
 8       33      48      73       88     
 7       34      47      74       87     
 6       35      46      75       86     
 5       36      45      76       85     
 4       37      44      77       84     
 3       38      43      78       83     
 2       39      42      79       82     
 1       40      41      80       81     
Key species - subtotals 
                   
Site totals (year X - 3) Site totals (year X) Field trend  
1 2 3  1 2 3 +/ =/ -  
          
SPECIES CODES CROWN COVER SCORE (COUNTS) 
1  11  SPECIES Q1 Q20 Q41 Q60 Q81 Q100
2  12   
3  13   
4  14   
5  15   
6  16   
7  17   
8  18   
9  19   
10  20   
Grassland Form #6: Site recording sheet – soil condition assessment 
Site code Date
    
Observers Optional pH
   TSS (ppm)
Landform
pattern
Slope category 
<1% 1-3% 3-10% 10-30% 
Plains
(<9 m relief)
Level Gently 
undulating
Undulating Rolling 
McDonald et al.
p.34
Rises
(9-30 m relief) 
n/a Gently 
undulating
Undulating Rolling 
     
Landform
element
Crest Upper 
slope
Mid-
slope
Lower
slope
Flat - Lake Stream 
channel
Texture
(moist bolus test) 
Silty clay to
heavy clay 
Sandy clay loam 
 to sandy clay 
Sandy loam to 
loamy sand 
Sandy to
clayey sand 
Class  1 2 3 4 
(Self-mulching cracking clays = class 3) 
Mode of erosion None visible Scalding Pedestalling 
Rilling/gullying Sheeting Trampling 
Terracettes Hummocking Other 
Patch types 
   
   
   
Comments
Grassland Form #7: Transect recording sheet – soil condition assessment 
Site code ………… Bearing ………….. from .…….……… Obs. …….……… Date ………… 
Obstruction Notes Transect
distance (cm) 
Fetch
length
(cm)
Fetch
type Width
(cm)
Length
(cm)
   0  –      
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
Summary 
No. of 
obstructions
/10 m 
Total obstruction 
width
(m/10 m) 
Average fetch 
length
(m)
Perennial grass 
basal cover
(%)
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